A single species of the protozoan parasite Toxoplasma changes were felt to be diagnostic. Cerebrospinal fluid colgondii is known to parasitize virtually all warm-blooded anlected at the time of myelogram contained 117 WBC/µl, 4210 imals, including humans. 3 Recently, another unidentified red blood cells/µl, and 186 mg/dl of protein. The WBC were parasite, antigenically similar to Toxbplasma but slightly difmostly small lymphocytes. Based on the elevated protein and ferent structurally was found in a cat with a myeloproliferthe cytologic changes, a diagnosis of nonsuppurative meninative disease. 5 Primary disease in a cat associated with this gomyelitis was made. unidentified parasite is reported here.
Based on the evidence of inflammatory disease, a feline leukemia virus test was performed, which was negative. Sepresented to The Veterinary Teaching Hospital, The Ohio State University-Columbus, for evaluation of a left thoracic rum electrophoresis was performed, looking for a based gammopathy, such as seen with feline infectious broadperitolimb gai prior to t disturbance. presentation
The and abnormal described gait was noticed 3 weeks as a "lameness." Over nitis. The electrophoresis results were normal. Antibodies to T. gondii were found in 1:4,096 dilution of the serum tested the course of 3 weeks, the cat aspect of the carpus. At times, began the leg to walk on the dorsal would be carried. The owner brought the cat for cortisone by the referring evaluation because treatment with veterinarian had not alleviated the clinical signs. Additionally, the left pelvic limb was now abnormal.
Neurologic and ophthalmologic abnormalities were found on physical examination. The cat had anisocoria, with the left pupil smaller than the right. The pupillary light reflexes were preserved. There was slight protrusion of the nictitans on the left and ptosis of the left palpebrum. The triceps and biceps muscles in the left thoracic limb were atrophied. The left pelvic limb was weak and had deficits in the postural reactions. The apparent lower motor neuron weakness of the left thoracic limb, the Homer's syndrome, and the weakness of the left pelvic limb indicated a lesion in the spinal cord at the level of the cervical intumescence (C 6 -T 2 ). The ophthalmologic examination revealed a focal area of hyperreflectivity surrounded by edema in the right eye. These changes in eu the indirect hemagglutination test. 3 thanasia rather than treat the cat. The
The owner elected cat was euthanized with an overdose was performed. of barbiturate anesthesia, and a necropsy Gross lesions were confined to the spinal cord and consisted of a focal translucent grayish area 1 x 0.3 cm laterally between cervical nerve roots C 5 and C 6 . In addition, the spinal cord widened unilaterally from C 4 to C 6 on this side.
Specimens of the spinal cord, cerebrum, thalamus, optic chiasma, pancreas, liver, intestines, kidney, spleen, and lung were fixed in buffered neutral 10% formalin. Paraffin-embedded sections were cut at 5 µm, stained with hematoxylin and eosin (HE) and periodic acid-Schiff hematoxylin (PASH), and examined microscopically.
Microscopic lesions were confined to the spinal cord and consisted of focal granulomatous myelitis involving both gray and white matter and focal nonsuppurative meningitis including radiculoneuritis ( Fig. 1 ). cysts were associated with these Numerous protozoal tissue lesions ( Fig. 1 ). These prowere consistent with chorioretinitis. There were 3 other cats tozoal cysts were 5-50 µm in diameter and contained-nuin the house, all apparently normal. Vaccinations for all cats merous PAS-positive bradyzoites enclosed in a thin (< 0.5 were current. The affected cat lived indoors and was fed pm) cyst wall (Figs. I, 2). As many as 40 tissue cysts were commercial cat food. seen in 1 transverse section of the spinal cord. There was Diagnostic testing in the hospital included a complete blood intense mononuclear cell infiltration in the neuropile, escount (CBC) and differential white blood cell (WBC) count, pecially around blood vessels. Some tissue cysts were degenwhich was normal. A needle electromyogram was performed erating. There were few microscopic areas of neutrophilic under gas anesthesia. There was evidence of denervation in infiltration associated with ruptured tissue cysts ( Fig. 1B) . all muscles of the left thoracic limb, as well as the paraspinal The bradyzoites in these foci were recognized by their termuscles of the caudal cervical spine. These changes supminal nucleus; the nucleus is in the middle in tachyzoites, ported the initial localization of the lesion. Spinal radioand bradyzoites are more slender than tachyzoites. Tachygraphic examination, including myelography, was perzoites were not seen in HE-stained sections. Two groups of formed, and the results were inconclusive. There was poor tachyzoites were seen in 1 -µm toluidine blue-stained sections flow of contrast in the cervical spine and evidence of spinal after intensive search ( Fig. 2A, 2B ). Tissue cysts in deparafcord swelling at the first lumbar segment. None of these finized sections of spinal cord stained positively with anti-T. gondii serum and not with Neospora caninum antiserum in an immunohistochemical test using reagents and controls From the Zoonotic Diseases Laboratory, Livestock and Poultry previously described. 10 One tissue cyst, not associated with Sciences Institute, BARC-East, ARS, USDA, Beltsville, MD 20705-inflammation, was found in the cerebrum. tissue cysts were examined by TEM. The smallest cyst ex-crotubules, mitochondria, micronemes, rhoptries, amyloamined was 14 µm and contained loosely arranged brady-pectin granules, and a nucleus. The nucleus was located at zoites. The largest cyst examined was 36 µm and contained the nonconoidal end. Micropores were not seen. The microhundreds of densely packed bradyzoites. The cyst wall was nemes were numerous; as many as 70 were present in 1 plane 0.14-0.36 µm thick (Fig. 3) , and there were no septa. Some of section in some bradyzoites. Micronemes were 0.20-0.26 bradyzoites were immediately adjacent to the cyst wall (Figs.
x 0.04-0.058 µm. Some micronemes were arranged in rows 3,4). Dimensions of 5 longitudinal bradyzoites were 4.5-5.2 that were perpendicular or parallel to the plasmalemma ( terior end (Fig. 4) . The bulbous portion of the rhoptries was 0.23-0.31 µm in diameter (Fig. 4) . The contents of rhoptries were electron dense.
The parasite in the spinal cord of this cat appears most closely related to T. gondii because of the location of tissue cysts in the neural tissue, structural similarity at the light microscope level, and antigenic reactivity to T. gondii.
The protozoan was suspected to be different from T. gondii because of unusually large numbers of tissue cysts in the lesion, inability to find tachyzoites in HE-stained sections, confinement of the parasite to the central nervous system, and the presence of free bradyzoites in suppurative lesions. In bonafide clinical toxoplasmosis, myelitis in cats is considered to be rare, 2,9 tissue cysts are usually not associated with lesions, cyst rupture is rarely documented, and clinical disease in the absence of tachyzoites is either rare or not recognized. There are only a few reports of tissue cyst rupture in naturally infected animals or humans. Cyst rupture has been documented in monkeys 8 and mice 7 experimentally infected with T. gondii.
The parasite in this cat was not considered T. gondii because of the ultrastructure of the micronemes and rhoptries and the size of the bradyzoites. 1l According to 1 report, T. gondii bradyzoites have less than 200 micronemes arranged in no definite pattern, bradyzoites are 7-to 8 x 1.5-2.0 µm, and the bulbous end of rhoptries is 0.2 µm in diameter. 11 In the coccidium in the spinal cord of the present cat, there were numerous micronemes, many of them arranged in rows, the bulbous end of rhoptries was up to 0.31 µm wide, and bradyzoites were 4.5-5.2 x 1.1-1.4 µm. In addition, the parasitophorous vacuolar membrane in this cat parasite was much less folded than that in T. gondii. Because the structure of T. gondii bradyzoites 11 was described from the muscles of a mouse infected with the T-100 strain of T. gondii inoculated 212 days previously, the ultrastructure of the cat coccidium was compared with the structures of tissue cysts and bradyzoites from the brain of mice infected with other T. gondii strains. 1, 6, 12, 13 Although there were no detailed descriptions of micronemes in T. gondii bradyzoites in these studies, reevaluation of published photos indicated that there were few- er micronemes in the T. gondii bradyzoites than in the cat coccidium and that the micronemes were haphazardly arranged.
Ultrastructural development of T. gondii tissue cysts was described in detail in mice infected for 11 days to 22 months. 6 In that study, tachyzoites were not found in the brain of mice at 21 days postinfection, and the contents of rhoptries in bradyzoites became electron dense as compared with the honeycomb structure seen in tachyzoites of T. gondii. 6 Tissue cysts and bradyzoites at 21 days were structurally similar to those at 22 months postinoculation. The contents of rhoptries in the bradyzoites of 5 tissue cysts in the parasite in the present cat were uniformly electron dense. In addition, in the cat parasite, some bradyzoites had rhoptries with long twisted necks and the bulbous end was turned towards the conoidal end. Because there was no reference to this type of structure in T. gondii rhoptries, the ultrastructure of bradyzoites was studied from 8 tissue cysts from the brain of a mouse inoculated subcutaneously 6 months previously with 1,000 cysts of the ME-49 strain of T. gondii. The brain was fixed in 2.5% glutaraldehyde, postfixed in osmium tetroxide, and processed for TEM.
Both small and large tissue cysts were seen in the mouse (Figs. 67) . The rhoptries in bradyzoites in 1 small cyst were honeycombed (Fig. 7) , whereas they were electron dense in larger cysts. In 1 of the tissue cysts, the bulbous ends of rhoptries were oriented towards the conoidal end of the bradyzoites (Fig. 6 ). Micronemes in bradyzoites in all 8 tissue cysts were haphazardly arranged ( Fig. 8 ) and were definitely fewer in number than the micronemes in the cat coccidium. Structurally, the tissue cysts in the cat spinal cord were distinct from those of other tissue-cyst-forming coccidia of the genera Neospora, Hammondia, Besnoitia, Frenkelia, Isospora, and Sarcocystis. 1 Tissue cysts in the spinal cord were structurally identical to the tissue cysts in the brain of the cat previously reported, 5 except for the size of the cysts. Tissue cysts in the present case were up to 50 µm in diameter, whereas they were up to 130 µm in diameter in the brain of the cat in the previous report. 5 The rupture of tissue cysts and renewed multiplication in immunosuppressed patients is considered to be the mechanism of reactivation of toxoplasmosis in AIDS patients and those receiving immunosuppressive therapy. 3 Although cyst rupture has been documented in experimentally infected mice and monkeys, 6 , 9 there is no documentation of this phenomenon in natural infections, except in a kangaroo. 4 In the kan-garoo, there were numerous tissue cysts in skeletal muscles, and some cysts had ruptured. 4 A reexamination of the ultrastructure of bradyzoites indicates that the parasite in the skeletal muscle of the kangaroo is possibly the same as that in the cat in the present case, based on the presence of numerous micronemes ( Fig. 9) . A detailed ultrastructural and antigenic analysis would be necessary to identify the parasite in the cat as a species of Toxoplasma or some other organism. Diagnosticians should be aware of the structural differences among closely related Toxoplasma-like organisms that cause disease in animals. Hills of South Dakota were noted by caretakers to be ill. Clinical signs were vague, but 1 bear died after a brief illness and was necropsied by a local veterinarian. A second bear was treated with tetracycline, ivermectin, and dexamethasone and recovered. The third bear was lost for follow-up.
There were 400 bears in the park, and they were grouped by approximate age. The sick bears were all from a group of approximately 80 2-year-old bears in an approximately 140,000-m 2 lot (35 acres) of natural stone and pine-covered terrain. The bears were fed a variable diet composed largely of discarded produce from local grocery stores and livestock carcasses from local farms and ranches. The carcasses were mainly those of cattle, sheep, and horses but also occasionally dogs, cats, swine, or poultry. In addition to carcasses from farms and ranches, the wild-animal park would feed any dead captive animals from the park to the bears, including moose, elk, deer, coyotes, wolves, bobcats, mountain lions, grizzly bears, bighorn sheep, ducks, and geese.
Fresh and formalin-fixed tissues from the necropsied bear were submitted to the South Dakota Animal Disease Research and Diagnostic Laboratory in Brookings. Fresh tissues were cultured for bacteria on blood, brilliant green, and XLT
